U.S. Department
of Transportation

FEDERAL AVIATION

ADMINISTRATION
Office of Aviation Policy and Plans

Washington, D.C. 20591

INITIAL REGULATORY IMPACT ANALYSIS,
INITIAL REGULATORY FLEXIBILITY
DETERMINATION, UNFUNDED MANDATESAND TRADE
IMPACT ASSESSMENT

REDUCED VERTICAL SEPARATION MINIMUM OPERATIONS
IN UNITED STATESDOMESTIC AIRSPACE
(NPRM, 14 CFR PART 91)

OFFICE OF AVIATION POLICY, PLANS, AND MANAGEMENT
ANALYSIS
OPERATIONS REGULATORY ANALYSISBRANCH
APRIL 23, 2002



TABLE OF CONTENTS

SUBJECT PAGE NUMBER
EXECUti Ve SUMMBIY. .. ... e e e e e e e e e i
l. INtroduCtion . ... ... .. . 1
1. Hstory and D scussion of the Proposed Rule ............ 2
[11. Costs and Benefits ....... ... .. . i 5
A COSt S . 6
B. Cost Savings and Ot her Benefits..................... 32
C. Analysis of Alternatives......... ... ... ... 36
D. CoNCI UST ON . . o 40
IV. Initial Regulatory Flexibility Determination............. 41
V. International Trade Inpact Statement ..................... 47
VI. Unfunded Mandates ......... ... . .. 47



Executive Summary

This Notice of Proposed Rul emaki ng (NPRM proposes to
establish airspace in the 48 contiguous States of the United
States (U.S.), Alaska and that portion of the Gulf of Mxico
where the FAA provides air traffic services, in which reduced
vertical separation mnimum (RVSM operations nay be conduct ed.
The existing regul ations are applicable to RVSM operati ons
outside the U S. RVSMwas inplenented in the North Atlantic
(NAT) on March 27, 1997, Pacific (PAC) on February 24, 2000, and
in the West Atlantic Route System (WATRS) on Decenber 10, 2001.
RVSM i s under evaluation in this proposal for Decenber 2004
I npl enentation in airspace in the U S. and Gulf of Mexico. This
rul emaki ng action is intended to increase the nunber of
avai l able flight |levels, enhance airspace capacity, permt
operators to fly nore fuel and tinme efficient tracks and
altitudes, and enhance air traffic controller flexibility by
i ncreasi ng the nunber of available flight |evels, while
mai nt ai ni ng an equi val ent | evel of safety.

The FAA estimates that this proposed rule would cost U S.
operators $634.0 mllion ($539.9 million discounted) for the
fifteen-year tinme period 2002-2016. For the purposes of this
cost analysis, the FAA has assuned that operators wll choose to

upgrade all of their aircraft to neet RVSM standards. Operators



of non-RVSM aircraft woul d, however, retain the option of flying
above or bel ow RVSM airspace. Benefits would begin accruing in
Decenber 2004. Estimted benefits, based on fuel savings for
the commercial aircraft fleet over the years 2004 to 2018, would
be $5.8 billion ($2.9 billion discounted). These benefits woul d
be realized with no reduction in safety. This proposal would
also require aircraft that are equipped with TCAS Il and used in

RVSM operations to incorporate TCAS Il Version 7.0.



l. | nt roducti on

Thi s docunent contains a prelimnary regul atory eval uati on
for an airspace rul emaking to reduce the vertical separation
m ni mum from 2,000 feet to 1,000 feet for aircraft operating
between FL 290 to FL 410 inclusive within airspace in the 48
contiguous States of the U S., Alaska and the GQulf of Mexico.

It also contains an initial regulatory flexibility

determi nation, which is required by |law, an international trade
I npact statenent, which is required by the Ofice of Managenent
and Budget (OWVB), and an unfunded nmandate assessnent, which is

required by | aw.

The FAA intends to add a new section to Part 91, simlar to
exi sting section 91.706, with the objective of maki ng RVSM
approval s and operation applicable to all operators conducti ng
RVSM operations within airspace in the U S. and Gulf of Mexico.
These RVSM requirenments include: neeting the specified altinetry
systemerror, automatic altitude keeping system and altitude
alert system standards. These requirenents nust al so be
mai nt ai ned for operations in the RVYSM ai rspace. RVSM was
successfully inplenmented in the NAT on March 27, 1997, PAC on

February 24, 2000, and in WATRS RVSM on Decenber 10, 2001.



1. Hstory and D scussion of the Proposed Rul e

The appropri ate anount of vertical separation above Flight
Level 290 has been a matter of discussion since the md-1950"s.
Oiginally, the vertical separation standard was 1,000 feet at
all altitudes, and high altitude flight was possible for only a
smal |l nunber of mlitary aircraft. Advances in technol ogy
eventual |y gave transport and general aviation aircraft the
ability to operate at higher altitudes, resulting in increased
traffic along high altitude route structures. 1In the 1950's, a
vertical separation mninmum of 2,000 feet was established
bet ween aircraft operating above FL 290. As the nunber of
aircraft capable of operating at higher altitudes increased,
conpetition for the higher altitudes also increased. This
conpetition for the higher altitudes, together wth worldw de
fuel shortages and increasing fuel prices, sparked an interest
in the early 1970's in inplenmenting a reduced vertica
separation mni mum above FL 290. 1In 1973, the Air Transport
Associ ation (ATA) petitioned the Federal Aviation Adm nistration
(FAA) for a rule change to reduce the vertical separation
m nimum for aircraft operating above FL 290 to the origina
separation standard of 1,000 feet. The petition was denied in
1977 in part because (1) aircraft altinmeters had not inproved

sufficiently, (2) inproved mai ntenance and operational standards



had not been devel oped, and (3) altitude correction equi pnent
was not available in all aircraft. |In addition, the cost of re-
equi pping certain aircraft was significant. Based on all of the
avai |l abl e information, the FAA decided that granting the
petition at that tinme would adversely affect safety.

| nprovenents in altinmetry system perfornance provi ded
renewed i npetus for the FAA to reduce the vertical separation
standard above FL 290. Air data conputers (ADC) provided an
automati c neans of correcting the known static source error,
which resulted in inproved aircraft altitude-nmeasurenent
performance. Altineters were inproved with enhanced transducers
and doubl e aneroids for conputing altitudes. In addition, the
advent of transponded Mode C altitude allowed air traffic
control (ATC) within secondary surveillance radar (SSR) coverage
to nmonitor flight |evel.

In 1982, nmenber States of the International G vil Aviation
Organi zation (1 CAO Review of the General Concept of Separation
Panel (RGCSP), including the United States, initiated prograns
to study the feasibility of safely reducing the vertica
separation mninmum at and above FL 290. These prograns
I ncl uded: studies of precision radar data to anal yze aircraft
vertical performance, devel opnment of the performance
requi renents necessary for safe inplenmentation of a 1, 000-f oot

vertical separation m ni mum above FL 290, and a collision risk



anal ysis to evaluate the safety of future operations in a
reduced separation environnment. RVSMis a nore stringent
standard than current altitude-keepi ng standards.

In conclusion, these inprovenents provided renewed i npetus
to investigate reducing the vertical separation standard above
FL 290.

This proposed rule would add a new section 91.180 and
revise existing sections 91.159, 91.179 and part 91 Appendi x G
These revisions would permt the reduction in the vertica
separation mninmumfrom 2,000 feet to 1,000 feet within airspace
inthe US. and Gulf of Mexico. The rule would also require the
aircraft of operators flying between FL 290 and FL 410 to neet
altinetry systemerror requirenents, automatic altitude keepi ng
requi renents, and altitude alert systemrequirenents to qualify
for RVSM operations. There would be sone m nor econom c inpact
on operators upgrading to TCAS Il Version 7.0, which would
require a software change in existing required TCAS I
equi pnent. Mst aircraft involved in oceanic operations are
al ready equi pped with TCAS Il Version 7.0. However, 5,700
(5, 100 general aviation and 600 conmercial) aircraft in donestic
operations are projected to require upgrading to TCAS Il Version
7.0 at a cost of $8,000.00 per airfrane, for a total estinmated

cost of $45.6 mllion.



I1l. Costs and Benefits

The anal ysis described in this regulatory evaluation is

based on the follow ng assunpti ons:
All costs and benefits are presented in 2001 doll ars.

Projections of current air carrier and general aviation

fleets are current as of 2001.
Al aircraft will upgrade for RVSM
A discount rate of 7 percent is applied.

Benefits of RVSM i npl enentati on woul d begin to accrue in

2004.

Aircraft operator and ATC costs would begin to accrue in

January 2002.

The inplenmentation plan is to inplement RVSM for FL's
290- 410 in Decenber 2004.

Based on anal ysis updated and adopted by the FAA, this
proposed rule woul d cost U S. operators $634.0 mllion for the
fifteen-year tine period 2002-2016, or $539.9 nillion,

di scount ed!. However, operators of non-RVSMaircraft woul d stil
be able to fly above or beneath RVSM airspace. The potentia
quantifiable benefits are based on fuel savings for the

commercial aircraft fleet. The benefits would begin accruing in

1 ¢cssl, Inc.



2004. The fuel savings are estinmated at $5.8 billion ($2.9
billion, discounted) over the years 2004 to 2018. This

rul emaki ng woul d not adversely inpact safety.

A. Cost s

The cost of the follow ng el enments of RVSM i npl enent ati on

w || be consi dered:
Aircraft Airworthiness Approval
TCAS Il Version 7.0 software upgrade costs
Moni t ori ng
ATC

Qperator Training

1. Aircraft Airworthiness Approval Costs

Under the proposed rule, U S. Donestic operators seeking
RVSM approval would be required to ensure that their aircraft
neet various equi pnent and altinetry systemrequirenents. These
standards are contained in part 91 Appendix G Aircraft
engi neeri ng packages have been devel oped for each specific
aircraft type. The estimated costs associated with these
requi renents are grouped by aircraft type for both comerci al

and general aviation aircraft (See Table 1).



Table 1: Commercial Aircraft Engineering Costs

Type Estimate Source
A300 rrkk Manufacturer (Visual inspection only)
A320 i Manufacturer (Visual inspection only)
A330 i Manufacturer (Visual inspection only)
A340 il Manufacturer (Visual inspection only)
B721,B722 $175,000.00Engineering design organization
B731 $187,500.00
B732 $55,000.000perator Survey 2/01
B733-B735 $17,500.000perator Survey 1/01
B736-B739 il Manufacturer (Visual inspection only)
B741,B742,B743 $58,400.00FAA Survey 12/97 and OWG Survey 6/97
B744 $33,300.000WG Survey 6/97
B752,B753 $50,700.00FAA Survey 12/97 and OWG Survey 6/97
B762,B763,B764 il Manufacturer (Visual inspection only)
B772, B773 i Manufacturer (Visual inspection only)
F100 $8,000.000perator Survey 6/01
DC8 $187,500.00Engineering design organization
DC9 $187,500.00Engineering design organization
DC10 $2,200.000WG Survey 6/97
MD11 $2,200.00Engineering analysis, similar to DC10
MD80 $33,300.00Engineering analysis, similar to B744
MD90 $33,300.00Engineering analysis, similar to B744
L101 $25,000.00Manufacturer, 1/01
BE40 $18,000.00Manufacturer
CL60 (1A) $62,500.00Manufacturer
CL60 (3A/3R) $17,500.00Manufacturer
CL60 (604) il Manufacturer
CRJ1
CRJ2
CRJ7
GLEX il Manufacturer
C525 $50,000.00Manufacturer, 3/01
C525A $22,600.00Manufacturer, 3/01
C550 il Manufacturer, 3/01
C560 il Manufacturer, 3/01
C56X Fkkk Manufacturer, 3/01
C650 $29,100.00Manufacturer, 3/01
C750 rkkk Manufacturer, 3/01
E135 $17,500.00Manufacturer
E145 $17,500.00Manufacturer
F2TH $15,000.00Manufacturer




Table 1. Commercial Aircraft Engineering Costs
F900 $15,000.00Manufacturer
FAS50 $15,000.00Manufacturer
FA20 $15,000.00Manufacturer
GLF2 $235,000.00Manufacturer
GLF3 (S/N 426 and lower) $226,200.00Manufacturer
GLF3 (S/N 427 and higher) $14,000.00Manufacturer
GLF4 $14,000.00Manufacturer
GLF5 Fokkk Manufacturer
H25B $32,500.00Manufacturer
H25C $32,500.00Manufacturer
LJ31 $46,000.00Manufacturer
LJ35 $145,000.00Manufacturer
LJ45 Fokkk Manufacturer
LJ55 $155,000.00Manufacturer
LJ60 $13,500.00Manufacturer

**** Costs anticipated to be less than $100 per aircraft

These estinates represent the cost of the engineering work

associated wth nmaking an aircraft RVSM conpliant or the

ai rwort hi ness approval cost. An additional cost consideration

i nvol ves aircraft equi pped with TCAS Version 6.04 upgrading to

TCAS Il Version 7. The FAA estimates this cost to be $8000. 00

per aircraft. The FAA estimates that 5,100 general aviation and

600 commercial aircraft would need to upgrade for a total

estimated cost of $45.6 million. The FAA published

Airworthiness Directives in 1994 that required TCAS Il units to
be upgraded to Version 6.04. The FAA assunes that all aircraft
equi pped with TCAS Il have upgraded to Version 6.04a. The FAA

requests conments on this assunption. Although Part 91

operators are not required to be TCAS equi pped, a majority of



these aircraft have TCAS and this cost estinate presents a
wor st - case scenari o.

In order to determ ne the operators within the airspace of
the U S. and Gulf of Mexico and the type of aircraft they fly, a
sanpl e of Enhanced Traffic Managenent System (ETMS) data was
studied. The traffic sanple consisted of 6 days of data from
July 2000. The ETMS data is conprised of actual aircraft
traffic data that identifies operators, aircraft types, and the
frequency of operations. For the U S. commercial carriers, U S
donmestic operator and aircraft type information from ETMS data
was conbined with projected aircraft fleet data obtained froman
FAA U.S. Donestic Operator Survey of operators generating over
80% of U.S. domestic traffic. 2 Operator fleet data was then
gueri ed agai nst approved aircraft data fromthe NAT Centra
Moni toring Agency (CVMA) and the Asial/Pacific Approvals Registry
and Monitoring Organization (APARMO). The results of this
anal ysi s provide the nunber of aircraft by type that woul d need
to be airworthi ness approved or upgraded for RVSM for each US

Donestic operator (See Table 2).

2 FAA U.S. Domestic Operator Survey conducted by CSSI, Inc. My,
2001.



Table 2. Commercial Aircraft Upgrade Costs

Total Fleet Future Ops. INRVSM To
Airline/Operator AC Type |Size RVSM Approved [Upgrade |$ per A/IC Total
Air Tran B712 50 50 0 50 ok $0.00
B732 4 4 0 4 $55,000.00 $220,000.00
DC9 34 34 0 34 $187,500.00  $6,375,000.00
Air Transport International DC8 26 26 0 26 $187,500.00,  $4,875,000.00
Air Wisconsin CRJ2 9 9 0 9 $15,000.00 $135,000.00
Airborne Express B762 28 28 0 28 ol $0.00
DC8 35 27 0 27 $187,500.00  $5,062,500.00
DC9 74 74 0 74 $187,500.00 $13,875,000.00
Alaska Airlines B732 8 8 0 8 $55,000.00 $440,000.00
B734 40 40 0 40 $17,500.00 $700,000.00
B737 18 18 0 18 ok $0.00
B739 11 1] 0 11 Tk $0.00
MD80 34 34 0 34 $33,300.00  $1,132,200.00
Allegiant Air, Inc. DC9 4 4 0 4 $187,500.00 $750,000.00
Aloha Airlines B737 2 2 2 0 ok $0.00
B732 19 19 3 16 $55,000.00 $880,000.00
lAmerica West A320 11 1] 0 11 ok $0.00
B732 14 0 0 0 $55,000.00 $0.00
B733 47 47 0 47 $17,500.00 $822,500.00
B752 13 13 0 13 $50,700.00 $659,100.00
IAmerican Airlines A300 35 35 10 25 il $0.00
B722 63 0 0 0 $175,000.00 $0.00
B738 48 113 0 113 el $0.00
B752 102 123 11 112 $50,700.00  $5,678,400.00
B762 30 30 22 8 ok $0.00
B763 49 49 49 0 Tk $0.00
B772 39 45 9 36 Tk $0.00
DC10 8 0 10 0 $2,200.00 $0.00
F100 75 75 0 75 $8,000.00 $600,000.00
MD11 8 0 21 0 $2,200.00 $0.00
MD80 276 264 0 264 $33,300.00  $8,791,200.00

10



Table 2. Commercial Aircraft Upgrade Costs

MD90 5 0 0 0 $33,300.00 $0.00
/American Eagle CRJ7 0 25 0 25 $15,000.00 $375,000.00
E135 40 40 0 40 $17,500.00 $700,000.00
E140 0 137 0 137 $17,500.00  $2,397,500.00
E145 56 56 0 56 $17,500.00 $980,000.00
IAmerican Trans Air B722 24 0 0 0 $175,000.00 $0.00
B738 0 39 0 39 oo $0.00
B752 15 14 16 0 $50,700.00 $0.00
B753 0 10 0 10 $50,700.00 $507,000.00
L101 16 5 17 0 $25,000.00 $0.00
IAmerijet International B722 12 12 0 12 $175,000.00,  $2,100,000.00
Arrow Airways, Inc. L101 3 3 0 3 $25,000.00 $75,000.00
DC8 11 11 0 11 $187,500.00 $2,062,500.00
Atlantic Coast CRJ2 46 112 0 112 $15,000.00  $1,680,000.00
J328 0 60 0 60 el $0.00
Atlantic Southeast CRJ2 46 100 0 100 $15,000.00 $1,500,000.00
Atlas Air, Inc. B744 12 12 12 0 $33,300.00 $0.00
B743 3 3 2 1 $58,400.00 $58,400.00
B742 23 23 23 0 $58,400.00 $0.00
Britt Airways (Continental Express) [E145 150 375 0 375 $17,500.00  $6,562,500.00
Capital Cargo International Airlines |B722 12 12 0 12 $175,000.00,  $2,100,000.00
Casino Express Airlines B732 5 5 0 5 $55,000.00 $275,000.00
Challenge Air Cargo, Inc. DC10 3 3 0 3 $2,200.00 $6,600.00
Champion Air B722 12 12 0 12 $175,000.00,  $2,100,000.00
Chautaugua Airlines E145 25 25 0 25 $17,500.00 $437,500.00
Comair CRJ1 110 110 0 110 $15,000.00 $1,650,000.00
CRJ7 20 20 0 20 $15,000.00 $300,000.00
Continental B735 131 131 0 131 $17,500.00  $2,292,500.00
B737 89 133 34 99 el $0.00
B752 40 40 41 0 $50,700.00 $0.00
B762 1 10 3 5 rrx $0.00
B764 2 24 3 21 Frrx $0.00
B772 16 18 16 2 el $0.00

11



Table 2. Commercial Aircraft Upgrade Costs

DC10 23 0 36 0 $2,200.00 $0.00
MD80 66 66 0 66 $33,300.00 $2,197,800.00
Custom Air Transport, Inc. B722 4 4 0 4 $175,000.00 $700,000.00
Delta Airlines B722 85 0 0 0 $175,000.00 $0.00
B732 54 54 0 54 $55,000.00  $2,970,000.00
B733 26 26 0 26 $17,500.00 $455,000.00
B738 35 132 0 132 il $0.00
B752 113 121 0 121 $50,700.00 $6,134,700.00
B762 15 15 0 15 i $0.00
B763 86 87 42 45 el $0.00
B764 11 2] 0 21 il $0.00
B772 7 13 2 11 il $0.00
L101 17 0 5 0 $25,000.00 $0.00
MD11 15 15 15 0 $2,200.00 $0.00
MD80 120 120 0 120 $33,300.00  $3,996,000.00
MD90 16 16 0 16 $33,300.00 $532,800.00
DHL A300 6 6 0 6 Frrx $0.00
B721 10 0 0 0 el $0.00
B722 10 12 0 12 $175,000.00  $2,100,000.00
DC8 7 7 0 7 $187,500.00  $1,312,500.00
Emery Worldwide DC10 8 8 0 8 $2,200.00 $17,600.00
DC8 28 13 0 13 $187,500.00 $2,437,500.00
Evergreen International Airlines B74R 2 2 2 0 i $0.00
B742 4 4 4 0 $58,400.00 $0.00
B741 6 6 5 1 $58,400.00 $58,400.00
DC9 7 7 0 7 $187,500.00 $1,312,500.00
Express One International, Inc. B722 29 29 0 29 $175,000.00,  $5,075,000.00
Falcon Air Express B722 4 4 0 4 $175,000.00 $700,000.00
Federal Express A310 77 77 1 76 el $0.00
B721 2 2 0 2 $175,000.00 $350,000.00
B722 159 159 0 159 $175,000.00, $27,825,000.00
DC10 94 94 22 72 $2,200.00 $158,400.00
MD11 58 58 25 33 $2,200.00 $72,600.00

12



Table 2. Commercial Aircraft Upgrade Costs

Fine Airlines, Inc. 101 1 1 0 1 $25,000.00 $25,000.00
DC8 12 12 0 12 $187,500.00 $2,250,000.00
Florida West Airlines DC8 2 2 0 2 $187,500.00 $375,000.00
Frontier Airlines A320 1 25 0 25 Fhkx $0.00
B732 7 0 0 0 $55,000.00 $0.00
B733 18 0 0 0 $17,500.00 $0.00
Gemini Air Cargo, LLC MD11 3 3 3 0 $2,200.00 $0.00
DC10 12 12 10 2 $2,200.00 $4,400.00
Gulf Air, Inc. B722 6 6 0 6 $175,000.000 $1,050,000.00
Hawaiian Airlines DC10 15 15 14 1 $2,200.00 $2,200.00
Horizon Air CRJ7 30 30 0 30 $15,000.00 $450,000.00
F100 21 0 0 0 $8,000.00 $0.00
lowair B732 2 2 0 2 $55,000.00 $110,000.00
Jetblue Airways Corp. A320 40 40 0 40 Tk $0.00
Kitty Hawk B722 31 36 0 36 $175,000.000 $6,300,000.00
LB Limited B722 2 2 0 2 $175,000.00 $350,000.00
Legend Airlines, Inc. DC9 7 7 0 7 $187,500.00,  $1,312,500.00
Mesa Airlines CRJ2 32 32 0 32 $15,000.00 $480,000.00
E145 36 36 0 36 $17,500.00 $630,000.00
Miami Air International, Inc. B722 8 8 0 8 $175,000.000 $1,400,000.00
Midway Airlines B737 11 11 0 11 el $0.00
CRJ 24 24 0 24 $15,000.00 $360,000.00
F28 4 4 0 4 $8,000.00 $32,000.00
Midwest Express DC9 24 16 0 16 $187,500.000 $3,000,000.00
MD80 12 12 0 12 $33,300.00 $399,600.00
North American Airlines, Inc. B738 2 2 0 2 il $0.00
B752 3 3 3 0 $50,700.00 $0.00
Northern Air Cargo, Inc. B722 2 2 0 2 $175,000.00 $350,000.00
Northwest Airlines A320 70 92 0 92 i $0.00
IA330 0 22 0 22 Fkkk $0.00
B722 30 0 0 0 $175,000.00 $0.00
B744 47| 50 47 3 $33,300.00 $99,900.00
B752 48 73 0 73 $50,700.000 $3,701,100.00

13



Table 2. Commercial Aircraft Upgrade Costs

DC10 45 13 44 0 $2,200.00 $0.00
DC9 172 156 0 156 $187,500.00 $29,250,000.00
Omni Air Express, Inc. DC10 4 4 3 1 $2,200.00 $2,200.00
Pan American Airways Corp. B722 7 7 0 7 $175,000.00  $1,225,000.00
Polar Air Cargo, Inc. B742 8 8 8 0 $58,400.00 $0.00
B744 3 3 3 0 $33,300.00 $0.00
B741 12 12 10 2 $58,400.00 $116,800.00
Pro Air, Inc. B734 3 3 0 3 $17,500.00 $52,500.00
Reliant Airlines, Inc. DC9Q 3 3 0 3 $187,500.00 $562,500.00
Ross Aviation, Inc. DC9 2 2 0 2 $187,500.00 $375,000.00
Ryan International B721 22 5 0 5 $175,000.00 $875,000.00
B722 14 13 0 13 $175,000.00 $2,275,000.00
B732 2 2 0 2 $55,000.00 $110,000.00
B734 1 3 0 3 $17,500.00 $52,500.00
DC10 2 2 4 0 $2,200.00 $0.00
Sierra Pacific Airlines B732 2 2 0 2 $55,000.00 $110,000.00
Skywest CRJ1 11 11 0 11 $15,000.00 $165,000.00
CRJ2 55 55 0 55 $15,000.00 $825,000.00
Southeast Airlines, Inc. DC9 2 2 0 2 $187,500.00 $375,000.00
Southern Air, Inc. B742 3 3 3 0 $58,400.00 $0.00
Southwest B732 33 0 0 0 $55,000.00 $0.00
B733 194 194 0 194 $17,500.00 $3,395,000.00
B735 25 25 0 25 $17,500.00 $437,500.00
B737 92 150 0 150 il $0.00
Spirit Airlines DC9 8 8 0 8 $187,500.00  $1,500,000.00
MD80 16 16 0 16 $33,300.00 $532,800.00
Sun Country B722 12 12 0 12 $175,000.00 $2,100,000.00
B738 6 6 0 6 il $0.00
DC10 4 4 2 2 $2,200.00 $4,400.00
Sunworld International Airways, Inc.[B722 2 2 0 2 $175,000.00 $350,000.00
Tradewinds International Airlines  |A30B 5 5 0 5 il $0.00
L101 5 5 1 4 $25,000.00 $100,000.00
Trans World Express E145 15 15 0 15 $17,500.00 $262,500.00

14



Table 2. Commercial Aircraft Upgrade Costs

Transmeridian Airlines B722 2 2 0 2 $175,000.00 $350,000.00
A320 3 3 2 1 Fkkk $0.00
TWA A320 0 50 0 50 Fkkk $0.00
B712 15 50 0 50 ko $0.00
B752 26 36 26 10 $50,700.00 $507,000.00
B762 16 16 12 4 Fkkk $0.00
DC9 35 0 0 0 $187,500.00 $0.00
MD80 100 68 0 68 $33,300.00 $2,264,400.00
United Airlines A320 100 133 0 133 Fohkk $0.00
B722 75 0 0 0 $175,000.00 $0.00
B732 24 0 0 0 $55,000.00 $0.00
B735 158 158 0 158 $17,500.00 $2,765,000.00
B742 6 0 14 0 $58,400.00 $0.00
B744 44 44 41 3 $33,300.00 $99,900.00
B752 99 99 32 67 $50,700.000 $3,396,900.00
B762 19 19 8 11 Fkkk $0.00
B763 50 50 32 18 Fkkk $0.00
B772 46 56 42 14 Fohkk $0.00
DC10 10 0 20 0 $2,200.00 $0.00
UPS IA300 30 30 0 30 ko $0.00
B721 8 8 0 8 $175,000.00 $1,400,000.00
B722 51 51 0 51 $175,000.00 $8,925,000.00
B741 11 11 11 0 $58,400.00 $0.00
B742 5 5 4 1 $58,400.00 $58,400.00
B752 75 75 6 69 $50,700.000 $3,498,300.00
B763 30 30 22 8 Fkkk $0.00
DC8 49 49 0 49 $187,500.00 $9,187,500.00
USA Jet Airlines, Inc. DC9 13 13 0 13 $187,500.000 $2,437,500.00
USAirways A320 113 113 0 113 ko $0.00
A330 9 9 4 5 Tk $0.00
B732 44 44 0 44 $55,000.00 $2,420,000.00
B733 85 85 0 85 $17,500.00 $1,487,500.00
B734 54 54 0 54 $17,500.00 $945,000.00

15



Table 2. Commercial Aircraft Upgrade Costs

B752 34 34 0 34 $50,700.00  $1,723,800.00

B762 11 11 12 0 rrx $0.00

DC9 7 0 0 0 $187,500.00 $0.00

F100 40 40 0 40 $8,000.00 $320,000.00

MD80 31 0 0 0 $33,300.00 $0.00

\Vanguard Airlines B732 14 14 0 14 $55,000.00 $770,000.00
\World Airways, Inc. DC10 5 5 4 1 $2,200.00 $2,200.00
MD11 9 9 9 0 $2,200.00 $0.00

6255 6756 919 5990 $247,855,000.00
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As previously nmentioned, many general

avi ati on operators

have been approved for RVSM operations on the basis of actual or
potential flights. As of June 4, 2001, approximtely 1,500
general aviation aircraft were airworthi ness approved for RVSM
(See Table 3).
Table 3. General Aviation Aircraft Engineering Costs
A/C US Registered |RVSM Approved [To Upgrade |Cost per A/IC  [Total
BE40 263 1 262 $18,000 $4,716,000
CL60 522 281 241 $24,300 $5,856,300
GLEX 20 20 Hkx $0
LJ20 452 452 $225,000 $101,700,000
LJ31 192 192 $46,000 $8,832,000
LJ35/36 738 738 $145,000 $107,010,000
LJ45 140 3 137 ik $0
LJ55 140 140 $155,000  $21,700,000
LJ60 176 45 131 $13,500 $1,768,500
ASTR 93 17 76 $45,000 $3,420,000
GALX 14 5 9 ok $0
F2TH 99 78 21 $15,000 $315,000
F900 161 137 24 $15,000 $360,000
FA50 205 148 57, $15,000 $855,000
FA20 29 21 8 $15,000 $120,000
GULF G5 93 69 24 ok $0
GULF G4 456 301 155 $14,000 $2,170,000
GULF G3* 38 38 0 $14,000 $0
GULF G3** 83 54 29 $226,200 $6,559,800
GULF G2 183 17 166 $235,000  $39,010,000
H25B 486 115 371 $32,500  $12,057,500
H25C 28 13 15 $32,500 $487,500
C525 299 6 293 $22,600 $6,621,800
C550 515 7 508 ok $0
C560 424 6 418 ok $0
C56X 6] 16 45 ok $0
C650 254 17 237 $29,100 $6,896,700
C750 122 92 30 ok $0
TOTAL 6,286 1,487 4,799 $330,456,100

* SERIAL # 427 AND HIGHER
** SERIAL # 426 AND LOWER
***x Costs Anticipated To Be Less Than $100 Per Aircraft
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The FAA expects that general aviation aircraft will start
seeki ng approval for RVSM operations in 2002. These genera
avi ation operators woul d seek approval in order to have the
flexibility to operate in any airspace, including airspace where
RVSM woul d be applied. In order to account for those aircraft
seeki ng approval for RVSM operations, the FAA assuned that
operators havi ng RVSM capabl e aircraft woul d upgrade to enj oy
t he benefits of RVSM

2. Mai nt enance Costs

Aircraft altinetry systens, auto-pilots and altitude alerters
are al ready mai ntai ned under existing naintenance prograns.
RVSM prograns do not inpose significant additional maintenance
tasks for these systens for the fleet of aircraft operating
above FL 290. For the purposes of this analysis, maintenance
and mai ntenance training costs were not considered significant.

The FAA invites comments on this assunption.

3. Pilot Training Costs

Operational programrequirenents include flight crew
training to ensure famliarity with RVSM operations. Most
operators provide RVYSMinformation to pilots by distributing a
pilot bulletin containing policies/procedures unique to RVSM

operations. The cost of conpliance with the bulletinis
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estimated to be $500.00 for each operator or $2.4 nmillion for 47
commercial and 4,799 general aviation operators.

4. Mnitoring Costs

Monitoring is a quality control process that enables
authorities to assess the actual in-service altitude-keeping
performance of individual airfranmes, individual aircraft groups
and the aircraft population as a whole. Its major objectives
are to ensure that RVSM standards and practices are applied in a
uni form manner and to identify and resolve potential adverse
trends in RVSM operations. A central nonitoring agency (CMA)
woul d be required to oversee the ground-based nonitoring units
and gl obal positioning system (GPS)-based nonitoring system
(GWS) and determ ne the overall height-keeping perfornmance of
aircraft operating in U S. Donestic Airspace. The North
Anmeri can Approval s and Registry Monitoring O ganization ( NAARMO)
managed by FAA ACT-520 woul d serve as the U. S. Donestic RVSM
CVA.  The NAARMO woul d be responsible for coordinating with
| ocal FSDO of fices and | CAO nenber states and tracking the
overal | perfornmance of nonitoring.

The FAA will deploy three ground-based nonitoring units
underlying the nost frequently over flown areas in U S. Donestic
Ai rspace. The ground-based units will provide operators a cost-

free method to neet their nonitoring goals. An alternative
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nonitoring choice woul d be the FAA-devel oped GVS that has been
provided to operators at a nom nal cost since 1996. The costs
associated wwth the Gv5 cover the |ogistics of positioning
nonitoring technicians to | ocations requested by the operators
and data collection and processi ng charges.

The GVB consists of a portable neasurenent device and a
data col | ecti on and processing system The portabl e neasurenent
devi ce or GPS-based Monitoring Unit (GW) includes a GPS
receiver, a small conputer, and power supply contained in a
smal| case, plus two antennas that are tenporarily affixed to
the inside of the windows of the aircraft to be nmeasured. The
GW records GPS position data throughout the flight of the
aircraft. After the flight, the recorded data is processed and
differentially corrected using data recorded at ground reference
stations. This information is used to accurately determne the
geonetric height of the aircraft and is conpared to the nearest
flight |level determ ned from neteorol ogi cal data. Mdde C hei ght
for the aircraft is obtained separately fromradar recordings.
The information is used to determ ne total vertical error,
altimetry systemerror, and assigned altitude deviation.

The capital investnment to develop the GV was made during
the inplenentati on of NAT RVYSM To neet the nonitoring goals

for the North Atlantic RVSMi npl enentation, GMJ s were built and
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the infrastructure necessary to collect the data, to process the
data, and to determ ne hei ght-keepi ng performnce was created.
This infrastructure is nmanaged by the FAA Wl liamJ. Hughes
Techni cal Center and consists of the resources required to

operate the GVMs. The GVS staff perforns the foll ow ng tasks:
Schedul es GWJ usage

Col l ects GPS data onboard or trains the operator to coll ect

dat a

Col | ects Mode C and neteorol ogi cal data
Processes the data

Det er mi nes hei ght - keeping errors

Reports results

Since the primary goals of the NAT, PAC and WATRS
nmonitoring prograns will have been net, it is expected that the
RVSM nonitoring effort woul d take advantage of avail able GVS
assets. Sufficient GW s exist to conplete the remaining NAT
PAC, and WATRS nonitoring and to neet the nonitoring goals of
t he donestic RVSM nonitoring program

As nmonitoring data is accunul ated and acceptabl e in-service
al titude-keepi ng performance is denonstrated, the FAA wil |
continue to assess nonitoring programgoals. For the purpose of
this analysis, however, it is assunmed that the nonitoring goals

for individual operators used in oceanic RVSM prograns will also
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be applied in donestic airspace. It is also assuned that the
GVvsS will be used by a percentage of operators, as it has been in
oceanic RVSM nonitoring prograns. |In donestic U S. airspace,
however, as the ground-based HMJ nonitoring program devel ops,
the FAAwi Il re-evaluate individual operator nonitoring goals
and the role of the GVS.

The FAA projects that 20% (1,237) of the 6183 aircraft to
be nmonitored will choose to utilize the GMS. Monitoring costs
for operators using the GVS for years 2002-2003 are estimated to
be $3,000.00 per aircraft at a rate of 21 aircraft per nonth,
arriving at a cost of $63,000.00 nonthly. The nonitoring costs
for 2004 would increase to $186,000.00, as 62 aircraft woul d be
nonitored nonthly. The RVSM nonitoring goals assunmed for this
anal ysis can be sumari zed as foll ows:

For operators with prior RVSM experience: 2 aircraft of

each type are to be nonitored.

For operators with no prior RVSM experience: 3 aircraft of

each type are to be nonitored.

For aircraft for which sufficient in-service data has not

been collected, 60%of the aircraft are to be nonitored.

Applying the nonitoring goals to U S. Donmestic commerci al
aircraft fleets determned fromtraffic analysis yields the

estimates contained in Table 4. The general aviation estinmate
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in Table 4 is the nunber of aircraft estimated to be upgraded

for RVSM operations from Tabl e 3.
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Table 4. RVSM Monitoring Estimate

Monitoring
Airline/Operator Type/Series|Future Ops| Approved reg.
Air Tran B712 50 0 3
B732 4 0 3
DC9 34 0 21
Air Transport International DC8 26 0 16
Air Wisconsin CRJ2 9 0 6
Airborne Express B762 28 0 3
DC8 27 0 17
DC9 74 0 45
Alaska Airlines B732 8 0 5
B734 40 0 3
B737 18 0 3
B739 11 0 3
MD80 34 0 3
Allegiant Air, Inc. DC9 4 0 3
Aloha Airlines B737 2 2 0
B732 19 3 0
America West A320 11 0 3
B732 0 0 0
B733 47 0 3
B752 13 0 3
American Airlines IA300 35 10 0
B722 0 0 2
B738 113 0 2
B752 123 11 0
B762 30 22 0
B763 49 49 0
B772 45 9 0
DC10 0 10 0
F100 75 0 45
MD11 0 21 0
MD80 264 0 2
MD90 0 0 0
American Eagle CRJ7 25 0 15
E135 40 0 24
E140 137 0 83
E145 56 0 34
American Trans Air B722 0 0 0
B738 39 0 2
B752 14 16 0
B753 10 0 2
L101 5 17 0
Amerijet International B722 12 0 3
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Table 4. RVSM Monitoring Estimate

Arrow Airways, Inc. L101 3 0 3
DC8 11 0 7
Atlantic Coast CRJ2 112 0 68
J328 60 0 0
Atlantic Southeast CRJ2 100 0 60
Atlas Air, Inc. B744 12 12 0
B743 3 2 0
B742 23 23 0
Britt Airways (Continental Express) |[E145 375 0 225
Capital Cargo International Airlines |B722 12 0 3
Casino Express Airlines B732 5 0 3
Challenge Air Cargo, Inc. DC10 3 0 3
Champion Air B722 12 0 3
Chautaugua Airlines E145 25 0 15
Comair CRJ1 110 0 66
CRJ7 20 0 12
Continental B735 131 0 2
B737 133 34 0
B752 40 41 0
B762 10 3 0
B764 24 3 0
B772 18 16 0
DC10 0 36 0
MD80 66 0 2
Custom Air Transport, Inc. B722 4 0 3
Delta Airlines B722 0 0 0
B732 54 0 33
B733 26 0 2
B738 132 0 2
B752 121 0 2
B762 15 0 2
B763 87 42 0
B764 21 0 2
B772 13 2 0
L101 0 5 0
MD11 15 15 0
MD80 120 0 2
MD90 16 0 10
DHL A300 6 0 3
B721 0 0 0
B722 12 0 3
DC8 7 0 5
Emery Worldwide DC10 8 0 3
DC8 13 0 8
Evergreen International Airlines B747 2 2 0
B742 4 4 0
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Table 4. RVSM Monitoring Estimate

B741 6 5 0
DC9 7 0 5
Express One International, Inc. B728 1 0 1
B723 1 0 1
B722 27 0 3
Falcon Air Express B722 4 0 3
Federal Express A310 77 0 2
B721 2 0 2
B722 159 0 2
DC10 94 22 0
MD11 58 25 0
Fine Airlines, Inc. L101 1 0 1
DC8 12 0 8
Florida West Airlines DC8 2 0 2
Frontier Airlines A320 25 0 3
B732 0 0 0
B733 0 0 0
Gemini Air Cargo, LLC MD11 3 3 0
DC10 12 10 0
Gulf Air, Inc. B722 6 0 3
Hawaiian Airlines DC10 15 14 0
Horizon Air CRJ7 30 0 18
F100 0 0 0
lowair B732 2 0 2
Jetblue Airways Corp. A320 40 0 3
Kitty Hawk B722 36 0 3
LB Limited B722 2 0 2
Legend Airlines, Inc. DC9 7| 0 5
Mesa Airlines CRJ2 32 0 20
E145 36 0 22
Miami Air International, Inc. B722 8 0 3
Midway Airlines B737 11 0 3
CRJ 24 0 15
F28 4 0 3
Midwest Express DC9 16 0 10
MD80 12 0 3
North American Airlines, Inc. B738 2 0 2
B752 3 3 0
Northern Air Cargo, Inc. B722 2 0 2
Northwest Airlines A320 92 0 2
A330 22 0 2
B722 0 0 0
B744 50 47| 0
B752 73 0 2
DC10 13 44 0
DC9 156 0 94
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Table 4. RVSM Monitoring Estimate

Omni Air Express, Inc. DC10 4 3 0
Pan American Airways Corp. B722 7| 0 3
Polar Air Cargo, Inc. B742 8 8 0
B744 3 3 0
B741 12 10 0
Pro Air, Inc. B734 3 0 3
Reliant Airlines, Inc. DC9Q 3 0 2
Ross Aviation, Inc. DC9 2 0 2
Ryan International B721 5 0 2
B722 13 0 2
B732 2 0 2
B734 3 0 2
DC10 2 4 0
Sierra Pacific Airlines B732 2 0 2
Skywest CRJ1 11 0 7
CRJ2 55 0 33
Southeast Airlines, Inc. DC9 2 0 2
Southern Air, Inc. B742 3 3 0
Southwest B732 0 0 0
B733 194 0 3
B735 25 0 3
B737 150 0 3
Spirit Airlines DC9 8 0 5
MD80 16 0 3
Sun Country B722 12 0 3
B738 6 0 3
DC10 4 2 0
Sunworld International Airways, Inc.|B722 2 0 2
Tradewinds International Airlines  |A30B 5 0 3
L101 5 1 0
Trans World Express E145 15 0 9
Transmeridian Airlines B722 2 0 2
A320 3 2 0
TWA A320 50 0 2
B712 50 0 2
B752 36 26 0
B762 16 12 0
DC9 0 0 0
MD80 68 0 2
United Airlines A320 133 0 2
B722 0 0 0
B732 0 0 0
B735 158 0 2
B742 0 14 0
B744 44 41 0
B752 99 32 0
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Table 4. RVSM Monitoring Estimate

B762 19 8 0

B763 50 32 0

B772 56 42 0

DC10 0 20 0

UPS A300 30 0 2
B721 8 0 2

B722 51 0 2

B741 11 11 0

B742 5 4 0

B752 75 6 0

B763 30 22 0

DC8 49 0 30

USA Jet Airlines, Inc. DC9 13 0 8
USAirways A320 113 0 2
A330 9 4 0

B732 44 0 27

B733 85 0 2

B734 54 0 2

B752 34 0 2

B762 12 12 0

DC9 0 0 0

F100 40 0 24

MD80 0 0 0

\Vanguard Airlines B732 14 0 9
\World Airways, Inc. DC10 5 4 0
MD11 9 9 0

6757 918 1384

General Aviation 4799
Total 6183

*The FAA estimates that operators of 20% of the aircraft to be monitored will choose
to utilize the GMS at a nominal charge of $3,000.00 per airframe. The cost to monitor
the projected 1,237 airframes is $3,711,000.00.

The cost to conplete the nonitoring goals for U S. donestic
operators electing to utilize the GVS would be $3.7 million in
2001 dollars. The total nonitoring and training costs between

2002 and 2004 would be $6.1 million ($5.1 million, discounted).
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5. Air Traffic Control Costs

RVSM i npl enentation in the NAT and PAC has shown t hat
control |l er workl oad woul d decrease and controller training for
RVSM coul d be acconplished during the existing training cycle.

I mpl emrenting RVYSMin U S. donestic airspace will result in costs
associ ated with system upgrades and air traffic controller
training. The FAA projects these costs for U S. Donestic RVSM
to total $3.95 mllion and be evenly distributed anong the years
2002-2003. This cost projection includes $1.25 million for the
syst em upgrade and controller costs of $2.7 million, based on
four hours of training for 7,500 controllers at a rate of $90.00

per hour.
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Summary of RVSM I npl enent ati on Costs

The FAA projects that the airworthiness approval

I npl enmentation costs for comrercial carriers and genera
aviation aircraft would occur as follows:

20% of costs in year 2002

20% of costs in year 2003

60% of costs in year 2004

The FAA expects operators would incur flight crew training
costs of $2.4 million for both general aviation and commrercia
operators in the year prior to inplenentation. The FAA
estimates that the total cost would be $634.0 nmillion or $539.9

mllion discounted (See Table 5).
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Table 5. Implementation Costs

Commercial A/IC
Upgrade

GA A/C Upgrade

Total Upgrade

Training/
Monitoring/ TCAS
v. 7.0/ATC

Total

Discount

Rate
Factor

Discounted Total

2002

$49,571,000.00

$66,091,220.00) $115,662,220.00

$11,837,200.00

$127,499,420.00

0.9346

119,160,958.00

2003

$49,571,000.00

$66,091,220.00) $115,662,220.00

$11,837,200.00

$127,499,420.00

0.8734

111,357,993.00

2004

$148,713,000.00

$198,273,660.00 $346,986,660.00

$32,009,600.00

$378,996,260.00

0.8163

309,374,647.00

Total

$247,855,000.00

$330,456,100.00 $578,311,100.00

$55,684,000.00

$633,995,100.00

539,893,598.00
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B. Cost Savings and ot her Benefits

The FAA concl udes that inplenenting RVSM woul d of fer
sone operational benefits to operators w thout any
reduction in aviation safety. A detailed discussion of how
safety is nmaintained is shown in Appendix A  Estinmated
benefits, based on fuel savings for the commercial aircraft
fl eet over the years 2004 to 2018, would be $5.8 billion

($2.9 billion, discounted).

Fuel Savi ngs

The greater availability of fuel-efficient altitudes
and the utilization of efficient cruise clinbs would yield
fuel savings for commercial operators. To calculate the
guantifiabl e benefits of inproved fuel consunption, the NAS
Advanced Concepts Branch, ACT-540, of the FAA Technica
Center conpleted a study of RVSM benefits and esti mated the
daily fuel savings for all carriers in U S. donestic
ai rspace region to be 1.86%° Total annual savings
presented in Table 6 were determ ned by nultiplying the
product of the daily fuel savings, 1,496,451.61 gall ons,

and 365 days, by an estimated jet fuel price of $0.67 per

3 FAA Technical Center NAS Advanced Concepts Branch (ACT-
540) anal ysis of fuel savings for U S. Donestic operator
aircraft pairs resulting fromRVSM i npl enentation, July
2001.
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gallon. In order to account for the proposed Decenber 2004
i npl enmentation date, 17 days was used to cal cul ate the
savings for 2004. The FAA has no information to estimate
cost savings for general aviation operations and invites
comments. Fuel savings is estinmated to increase 1.5% per
annum i n accordance with current forecasts provided by the

FAA Statistics and Forecast Branch (APO 110).
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Table 6. Fuel Savings
2002$ - 0.9346/$ -
2003 $ - 0.8734/$ -
2004/$  17,044,584.00 0.8163$  13,913,458.00
2005 $ 371,446,600.00 0.7629$  283,374,833.00
2006/$ 377,018,299.00 0.7130$  268,808,836.00
2007|$ 382,673,573.00 0.6663$  254,991,560.00
2008 $ 388,413,677.00 0.6227|$  241,884,517.00
2009 $ 394,239,882.00 0.5820$  229,451,201.00
2010/$ 400,153,480.00 0.5439$  217,656,980.00
2011$ 406,155,783.00 0.5083'$  206,469,005.00
2012/$ 412,248,119.00 0.4751/$  195,856,112.00
2013'$ 418,431,841.00 0.4440$  185,788,742.00
2014/$ 424,708,319.00 0.4150$  176,238,853.00
2015'$ 431,078,943.00 0.3878$  167,179,846.00
2016/$ 437,545,128.00 0.3624/$  158,586,490.00
2017|$ 444,108,304.00 0.3387|$  150,434,848.00
2018 $ 450,769,929.00 0.3166($  142,702,216.00
Total |$ 5,756,036,461.00 $ 2,893,337,495.00

O her Benefits

In addition to fuel savings, many non-quantifiable or
val ue- added benefits would result fromthe inplenentation
of RVSM airspace in the U S. and Gulf of Mexico. Air
traffic managers, controllers, and operators have
I dentified nunmerous additional benefits.

Through i nplenmentati on of RVYSMin the NAT and PAC
regi ons, operators and controllers have realized sone
addi ti onal benefits, such as:

Enhanced ai rspace capacity

Reduced airspace conplexity

Decreased operational errors in these regions
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Reducti on of user-requested off course clinbs for
al ti tude changes
I mproved flexibility for peak traffic demands
More options in deviating aircraft during periods
of adverse weat her
The benefits outlined above for RVYSMin the NAT and
PAC regions are anticipated for RVYSMin the U S. and Gl f
of Mexico. There should be expected efficiencies through
reduced airspace conplexity, the availability of six
additional flight levels, and fewer altitude changes needed
for crossing traffic.
Operators can expect enhanced operational efficiency
and a potential reduction in departure delays due to
i nproved airspace efficiency. Specific benefits cited by
aircraft operators are:
Decreased flight del ays
| mproved access to desired flight levels
Reduced average flight tines
I ncreased |ikelihood of receiving a cl earance for
weat her devi ations
Seanml ess, transparent, and harnoni ous operations

bet ween ot her RVSM r egi ons

35



Consi stent procedural environnent throughout the
entire flight

Reduced i npact of adverse weather by permtting
aircraft deviations to other airways w thout any

efficiency |oss.

C. Analysis of Alternatives

This NPRMis a “significant regul atory action” as
defined by Executive Order (E. O ) 12866 (Regul atory
Pl anni ng and Revi ew) because this NPRM woul d i npose costs
exceedi ng $100 mllion annually. The E. O requires that
promul gati ng econom cally significant rul es provide an
assessnent of feasible alternatives to their respective
rul emaki ng actions. |In addition, the E.O requires that an
expl anation of why the final rule, which is significant, is
preferable to the identified potential alternatives. The
FAA identified and considered three alternatives to the
proposed rul e.
Alternative One — The Status Quo

This alternative would maintain the 2, 000-f oot
separati on above FL 290 and woul d avoid the equi pnment and
testing requirenents of this NPRM which inpose a cost of
$634.0 million ($539.9 mllion, discounted) between 2002

and 2004 on the aviation industry and the FAA.  But
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mai ntai ni ng the status quo al so neans that aviation

i ndustry woul d not receive any of the cost-savings afforded
by Donestic RVSM As nentioned earlier, the cost-savings
afforded by this NPRM are estinated to be $5.8 billion
($2.9 billion, discounted) in fuel savings over the sane
15-year period. Since the foregone cost-savings of the
alternative greatly exceed the avoi ded NPRM costs, the FAA
rejects this alternative in favor of the proposed rule.
Alternative Two — | nplenment Donestic RVSM Wt hout the

Equi prrent and Testing Requirenents

This alternative would all ow RVSM bet ween FL 290 and
FL 410 without requiring aircraft systemengineering to
14 CFR Part 91, Appendix G  This alternative would all ow
the aviation industry to receive the estimated $5.8 billion
($2.9 billion, discounted) in fuel savings while the
avi ation industry and the FAA avoids the NPRM costs of
$634.0 mllion ($539.9 mllion, discounted).

Unfortunately, this is not a viable alternative due to
saf ety consi derati ons.

Studi es by the FAA and European civil aviation
authorities have shown that many aircraft that have not
been calibrated to the proposed RVSM st andards exhi bit
al titude-keeping errors that exceed the standards

established for RVYSM safety. |In these studies, non-RVSM
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calibrated aircraft were observed with errors of up to 700
feet. Under RVSM aircraft are allowed to operate with only
1,000 feet vertical separation. |If non-RVSM cali brated
aircraft were allowed to operate with only 1,000 feet
vertical separation, there could be a 400-foot altitude
overlap in altitude-keeping errors for two non- RVSM
calibrated aircraft operating in close proximty to each
other. Thus, there is an increase risk of mdair
collisions if non-RVSM cal i brated aircraft are allowed to
operate under RVSM Since there are sone aviation safety
concerns with this alternative, this alternative is also
rejected in favor of the proposed rule.
Alternative Three — Delay |Inplenentation of the RVSM by
Seven or Eight Years

This alternative would delay inplenentation of the
proposed rul e by seven or eight years. This would allow
the costs to be spread over a |longer period of tinme so that
costs in any one-year woul d be bel ow $100 mllion. This
woul d no | onger make the proposed rul e economcally
significant under E.O 12866. The cost of this alternative
woul d still be the sane as the cost of the proposed rule,
al t hough the di scounted costs would be | ower than the
di scounted costs of the proposed rule. However, if

I npl enmentation of the rule is delayed by seven or eight
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years, the estimated cost-savings would be reduced by $2.0
billion or $2.4 billion, respectively ($1.5 billion,

di scounted or $1.8 billion, discounted, respectively).
This is a considerabl e amobunt of cost-savings to forego in
order for the FAAto avoid issuing an economcally
significant rule. For this reason, this alternative is

rejected in favor of the proposed rule.
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D. Concl usi on

The FAA estimates that this proposed rule woul d cost
U S. operators $634.0 nmllion for the period 2002-2004
($539.9 million, discounted). Estinmated benefits, based on
fuel savings for the commercial aircraft fleet over the
years 2004 to 2018, would be $5.8 billion ($2.9 billion,
di scounted). These benefits would be realized without a

reduction in safety as discussed in the preanble.
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IV. Initial Regulatory Flexibility Determ nation

The Reqgul atory Flexibility Act of 1980 establishes
as a principle of regulatory issuance that agencies shal
endeavor, consistent with the objective of the rule and
applicable statutes, to fit regulatory and informationa
requirenents to the scale of the business, organizations,
and governnental jurisdictions subject to regulation. To
achieve that principle, the Act requires agencies to
solicit and consider flexible regulatory proposals and to
explain the rationale for their actions. The Act covers
a W de-range of small entities including snal
busi nesses, not-for-profit organizations, and snal
governnental jurisdictions.

Agenci es nust performa review to determ ne whet her

a proposed or final rule will have a significant econom c
i npact on a substantial nunber of small entities. |[If the
determnation is that it will, the agency nust prepare a

regulatory flexibility analysis (RFA) as described in the
Act .

However, if an agency determ nes that a proposed or
final rule is not expected to have a significant economc
i npact on a substantial nunber of small entities, section
605(b) of the 1980 Act provides that the head of the

agency may so certify and an RFA is not required. The
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certification nust include a statenent providing the
factual basis for this determ nation, and the reasoning
shoul d be cl ear.

Qperators that met the Smal|l Business Admi nistration
(SBA) small entity criteria were parsed fromthe 6-day
traffic sanple of ETMS data and appear in Table 7.
Revenue information for the snmall entity operators was
obtained fromthe Air Carrier Financial Statistics
Quarterly, Dun and Bradstreet MIIlion Dollar Directory,
J&P Airline Fleets International, and the Departnent of
Transportati on Bureau of Transportation Statistics Ofice

of Airline Informati on Web Site.
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TABLE 7. SUMMARY OF INITIAL RFA DETERMINATION OF ECNONOMIC IMPACT

Air Carrier Number of [ Annual Revenue| Annualized |Costas a % of| Significant
Employees Cost of Annualized Economic
Compliance Revenue Impact?
Y/N
1Air Transport

International 622/$112,254,000.00 $537,664.06 0.48% N
2/Amerijet International 708 $70,000,000.000 $231,609.13 0.33% N
3Arrow Airways, Inc. 1318 $85,000,000.00 $8,271.75 0.01% N
4Atlas Air, Inc. 973/$315,000,000.00 $0.00 0.00% N
5Challenge Air Cargo,

Inc. 33/$110,000,000.00 $739.61 0.00% N
6/Chautauqua Airlines 600, $73,000,000.00 $48,251.90 0.07% N
7/Custom Air Transport,

Inc. 80, $10,388,000.00 $77,203.04, 0.74% N
8Express One

International, Inc. 492 $19,100,000.00f $521,120.55 2.73%) Y
9Florida West Airlines 55/ $50,000,000.00 $41,358.77 0.08% N

10Gemini Air Cargo, LLC 591 $35,900,000.00 $493.11 0.00% N
11Kitty Hawk 796 $43,400,000.000 $694,827.40 1.60% Y
12Northern Air Cargo,

Inc. 247 $42,600,000.00 $38,601.52 0.09% N
130mni Air Express, Inc. 65/ $10,000,000.00 $246.50 0.00% N
14Pan American Airways

Corp. 550/$174,000,000.00 $135,105.33 0.08% N
15Polar Air Cargo, Inc. 765 $49,500,000.00 $12,875.92 0.03% N
16Pro Air, Inc. 284/$161,000,000.00 $5,790.23 0.00% N
17Reliant Airlines, Inc. 110 $25,000,000.00 $62,038.16 0.25%) N
18Ross Aviation, Inc. 78 $16,300,000.00 $41,358.77 0.25% N
19Ryan International 1260/ $67,400,000.000 $365,335.83 0.54% N
20Sierra Pacific Airlines 30, $9,100,000.00 $12,131.91 0.13% N
21/Southern Air, Inc. 46| $52,400,000.00 $0.00 0.00% N
22/Sun Country 1125/$207,000,000.00 $232,102.24 0.11% N
23Tradewinds

International Airlines 177 $17,000,000.00 $11,029.01 0.06% N
24Vanguard Airlines 804 $68,500,000.00 $84,923.35 0.12% N
25World Airways, Inc. 950/$313,000,000.00 $246.50 0.00% N

Source: U.S. DOT, Bureau of Transportation Statistics, Air Carrier Financial Statistics Quarterly for 2000 (4" Quarter December

2000/1999); US DQOT, Bureau of Transportation Statistics Web Ste; Dun and Bradstreet Million Dollar Directory, 1998; J&P Airline

Fleets International, 2001
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Only two smal |l operators were found to have
significant costs of conpliance. This is not a substantia
nunber of small entities that would be significantly
affected by this proposed rul emaki ng. Therefore, the FAA
certifies that this proposed rul emaki ng does not have a
significant inpact on a substantial nunber of small
entities. The FAA requests coments fromsmall operators
affected by this rul emaki ng concerning the findings of this

regulatory flexibility determ nation.
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V. International Trade |npact Statenent

The Trade Agreenent Act of 1979 prohibits Federa
agencies fromengaging in any standards or related activity
that create unnecessary obstacles to the foreign comerce
of the United States. Legitinate donestic objectives, such
as safety, are not considered unnecessary obstacles. The
statute al so requires consideration of internationa
standards and where appropriate, that they be the basis for
U S. standards. The FAA has assessed the potential effect
of this rulemaki ng and has determ ned that it would inpose
the same costs on donmestic and international entities and

thus has a neutral trade inpact.

VI . Unfunded Mandat es

The Unfunded Mandates Reform Act of 1995 (the Act),
enacted as Pub. L. 104-4 on March 22,1995, is intended,
anong other things, to curb the practice of inposing
unfunded Federal nmandates on State, local, and triba
gover nment s.

Title Il of the Act requires each Federal agency to
prepare a witten statenent assessing the effects of any
Federal nmandate in a proposed or final agency rule, that
may result in a $100 million or nore expenditure (adjusted

annually for inflation) in any one year by State, |ocal,
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and tribal governnments in the aggregate, or by the private
sector; such as a nmandate is deened to be a "significant
regul atory action".

Thi s proposed rul e does contain a nandate that woul d
i npose over $100 million on private industry only. As
explained in the alternative analysis of the RIA delay in
I npl enmentation of the rule or not inplenenting the rule
woul d i nvolve the industry foregoing fuel savings that
greatly exceed the inposed cost of this rule. |nplenenting
this rule w thout i1nposing the equipnent requirenents,
whi ch would elimnate the cost of this rule, would be
unsafe. Therefore, of all of the alternatives exam ned in
the RIA, the proposed rule would provide the greatest net

benefit while maintaining aviation safety.
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